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Abstract of RU2142179 

FIELD: chemical power supplies. SUBSTANCE: storage battery uses fluorine-containing surface-active 
materials based on perfluorosulfuric or perfluorocarbonic acids or their mixtures. Introduction of such 
material in electrolyte or, for example, pre-assembly treatment of storage battery plates with solution of 
fluorine-containing surface-active material provides for liberation of increased amount of hydrogen on 
lead and its alloys in sulfuric acid solutions. Using fluorine-containing surface-active material reduces 
rate of hydrogen liberation both in the course of battery charging and its storage. Reducing rate of lead- 
electrolyte reaction reduces non-treated sulfation of plates during battery service. EFFECT: improved 
performance characteristics of storage battery. 3 cl, 2 ex 
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RU 2 142 179 CI 

ENGLISH ABSTRACT 

(54) METHOD FOR IMPROVING ELECTRICAL AND PERFORMANCE 
CHARACTERISTICS OF LEAD STORAGE BATTERIES 

(57) The invention relates to chemical power sources, namely to lead storage batteries. A 
technical effect of the invention is an improvement in electrical and performance characteristics 
of the lead storage batteries. According to the invention, fluorine-containing surfactants based 
on perfluorosulfuric acids, perfluorocarbonic acids, or their mixtures are used in the storage 
batteries. An addition of the fluorine-containing surfactant to an electrolyte or, for example, a 
pre-treatment of electrodes, prior to assembling of the storage batteries, with , a solution of the 
fluorine-containing surfactant results in an increase in hydrogen evolution overvoltage at lead 
and alloys thereof in sulfuric-acid solutions. The use of fluorine-containing surfactant leads also 
to a decrease in the hydrogen evolution rate both in the charging process and during storage of 
the storage batteries, and reduces the self-discharge rate. By inhibiting the reaction rate of lead 
with the electrolyte, a non-treated sulfation of the electrodes during service of the storage 
batteries is reduced. 2 dep. claims. 
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(54) CnOCOB nOBblUJEHUfl 3J1EKTPHHECKHX M SKCriJiyATALJMOHHblX XAPAKTEPMCTHK CBMHMOBblX 
AKKYMyJlflTOPOB 



(57) Pec^epaT: 

H3o6peTeHne othochtch k xnMUMecKUM 

MCTOHHHK3M TOK3, a HM6HHO K CBHHLtpBbIM 

aKKyMynaTopaM. TexHunecKUM pe3ynbTaTOM 
M3o6peTeHMfi flBD^eTca noBbimeHne 
aneKTpvmecKHX n 3 KcnnyaTa l^moh h wx 
xapaKTepucTMK cbhhljobwx aKKywiyjiq-ropoB. 
CornacHO H3oepereHMK) b aKKyMynynrope 
Mcnonb3y»oT (J)TopcoAep>Kamne 
noBspxHOCTHO-aKTHBHbie BemecTBa (cfnoc-nAB) 
Ha ocHOBe nepcpTopcynb0OKMcnoT, 

nep0TopKap6oKMCJioT hjim hx CMeceCi. 
BBefleHfie <$Top-nAB b sjieicrponuT nnn, 
HanpuMep, npeABapUTenbHaa pp c6opKM 



aKKyMyriRTopoB o6pa6oTKa 3/ieKTpoAOB 
pacTBopoM cf>TOp-riAB npuBOA^T k yBejin^eHMK) 
nepeHanpfl)KeHM« BbiAeneHua BOAopoAa Ha 
CBMHL\e n era cnnaBax b cepHOKucnoTHbix 
pacTBopax. (IpuMeHeHne (f)Top-nAB npuBOAUT k 

CHM>KeHM»0 CKOpOCTM BblAeJieHMfl BOflOpOAa K3K B 

npouecx>e 3ap«Aa. tqk u npi/i xpaHeHnn 
aKKyMyriFiTopoB, yMeHbtuaeT CKopocTb 
caMopa3pflAa- 3a cneT TopMO>KeHkm ckopoctw 
BsanMOAePiCTBMfl CBUHi^a c sneiaponnTOM 
CHM>KaeTCfl Heo6pa6oTaHHan cynb0aTaL^n« 
sneicrpoAOB npn SKcrmyaTamw aKKyMyn^TopoB. 
2 3.n.<4>-nbi. 
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HacrroHLnee M3o6peTeHMe othocmtch k 
o6nacTM xnMUMecKnx mctohhmkob toks, a 
HMeHHO k cBMHL40BbiM aKKyMyrmTopaM. 

PflA BajKHePiiunx ajietcrpuMecKnx n 
SKcnnyaTauMOHHbix xapaKTepMCTMK mctomhmkob 
TOKa yKa3aHHOM 3JieKTpoxMMMHecKOM cMCTeMbi 
ooycnoaneH, b nacTHOCTM, CKopocTbK) 

B3aHMOfleClCTBHW aKTHBHOM MaCCb! 

OTpMt^aTenbHoro sneKTpoAa c 3/ieKTpoAOM. 

K Mucny noAo6Hbix xapaKTepMCTMK 
othoc*tca: Be/iMHUHa caMOpa3pflAa, CKopocTb 
ra30BbifleneHnn, CTeneHb Heo6paTMMotf 
cynbct>aTai^nn sneicrpoAOB n CBH3aHHbiM c stum 
061141™ pecypc n3fle.ni/iCi, a TaioKe HeKOTopwe 
MHbie xapaiaepucTHKH aKKyMynaTopoB h 
6aTapeu Ha hx ocHOBe. 

B HaCTHOCTH, npHMeHMTenbHO K CBMHUOBblM 

aKKyMyn^TopaM 6onbUJOM eMKOCTM, 
npeflHa3HaMeHHbiM aha noABOflHbix jioaok, 
npnHMnnnanbHoe 3HaneHMe kiweeT TaKaa 
xapaKTepMCTMKa aKKyMyrmTopoB, ksk CKopocTb 
Bb!Ae/ieHM« BOAopoAa KaK npM sap*Ae 6aTapeM, 
TaK m npH mx xpaHeHUki b 3apa>KeHHOM 
coctorhmh (Bsruioy H. CyAOBbie 6aTapeM. Jl.: 
CyAOCTpoeHMe, 1986, c. 152 - 154). 

H3 riHTepaTypb! nsBecTHbi cnoco6bf 
ynymueHHfl m cTa6miH3am4H noAOOHbix 
xapaKTepMCTMK cBMHupBbix aKKyMyrmTopoB. 

TaK, c uenbfo CHMweHM* ckopoctm 
ra30BbiAeneHkin, npeAnaraeTCH BBeAeHMe b 
aneKTponMT aoGsbok Ha 'ocHOBe 
npocTpaHCTBeHHO-3aTpyAHeHHbix cfceHonoB 
(Mojioctbob B. C. ynymjjeHMe 

3KcnnyaTaLjuoHHbix xapaKTepMCTMK 
CBMHUOBO-KMcnoTHoro aKKyMyriHTopa 3a cneT 
npHMeneHMn npocTpaHCTBeHHo-3aTpyAHeHHbix 
cf)eHonoB, KaHA- Amcc., HoBonepKaccK, 1986; 
Rusin A., Rakin M. New active addities for 
lead-acid batteries; Electrical power 
sources; Beograd, april, 1995, s. 149). 

ByAyHH HeAOCTaTOHHO 3Cf)Ct>eKTMBHblMM, 3TM 

Ao6aBKM pa3pyiuaK)TCFi npH KOHTaKTe co CTonb 
curibHbiM OKHCHMTeneM, KaKOBbiM HBrmeTca 
Ahokcha CBHHi^a - aKTHBHOM MaTepMan 
nonowKTenbHoro sneiapoAa. rio yKa3aHHOM 
npHHHHe c u, en bio noAQepwaHM* b sjieKTporiMTe 
onTwvianbHofi KOHU,eHTpai4MM Ao6aBKH 
Tpe6yeTcn nepHOAnnecKoe ee BBeAeHMe b 
6aTapefo. 

flnfl CHMWeHMH CKOpOCTM B3aMM0AeflCTBMfl 

OTpnL\aTeribHoro sneKTpoAa c aneicrponnTOM 
flnoHCKMM naTeHTOM npeAnaraeTca pa3MemaTb 
no o6e ctopohw cenapaTopa CTeK/iflHHbie MaTbi, 
nponMTaHHbie MacnoM, KOTopoe 

cyjibqbaTHpyeTCH b npou,ecce pa6orbi, CHMwan 
caMopa3paA aKKyMynaTOpa (3aaBKa 294252, 
flnOHMfl MKM H 01 M 2/16, N 63245360). 
OflHaKO noAo6Hoe TexHMMecKoe petueHMe 
npMBOAMT k CHM>KeHMK3 yAenbHbix 3neKTpnMecKnx 
xapaKTepMCTMK. 

C tom we i^e/ibK) naTeHTOM <t>paHL\MM N 
187551 (MKH 01 M 39/00, ony6n. 14.05.69) 
npeAnaraeTCH Ao6aBKa qbeHona k aKTMBHOM 
Macce oTpML^aTenbHoro sneKTpoAa, mto 
yxyAiuaeT caHMTapHO-rMTMeHMHecKMe ycnoBMfl 
npOMSBOACTBa. 

HaM6onee 6jim3kmm k onMCbiBaewiOMy 
cnoco6y RBnaeTCH Mcno/ib30BaHMe coeAMHeHMM 
Ha0Ta/iMHOBoro p«Aa (flacoflH M.A., Arycp H.A. 
CoBpeivieHHafl TeopMH CBMHi40Boro 
aKKyMyjiHTopa. H.: 3HeprMn, 1975, c. 
273-275). OAHaKO coeAMHeHMM yKa3aHHoro TMna 

TOKCMHHbl M KaHL\epOreHHbl, MTO TOpM03MT MX 

npaKTMHecKoe Mcno/ib30BaHMe. Bbmay Toro, mto 
coeAMHeHMp HacfDTa/iMHOBoro p^Aa 
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pa3pyinaK)TCfl b npouecce SKcnnyaTai^MM 
aKKyMyriflTOpa, Tpe6yeTcn mx nepMOAMMecKoe 
BBeAeHMe b aKKyMy/iHTop. 

KoHueHTpai^MH nAB HaqbTariMHOBoro pnAa b 
aneKTporiMTe aKKyMyn^TopoB Aon>KHa 6biTb 

AOCT3TOMHO BblCOKOM - nOpPAKa eAMHMU, 
npOL^eHTOB. npM 3TOM B03MO>KHa naccMBai^MW 

sneKTpoAOB aKKyMyriflTopOB, mto Tpe6yeT 

COBMeCTHOrO C COeAMHeHMflMM H3Cf)TaJlMHOBOrO 
p^Aa npMMeHeHMW 30CpeKTMBHblX 

paciui4pMTeneii. 

An« ycTpaHeHMn OTMeneHHbix HeAOCTaTKOB 
aHa/ioroB HaMM npeAnaraeTcn Mcnorib30BaHMe c 
L\enbio noBbiujeHMM HeKOTOpwx xapaKTepMCTMK 
CBMH140BWX aKKyMy/iflTopoB qbTOpcoAepxau^MX 
nOBepXHOCTHO-aKTMBHblX BemecTB (ct)Top-riAB) 
Ha OCHOBe T3KMX XMMMHeCKMX coeAMHeHMPi, KaK 

nepcjDTOpariKMncyji bcjDOKMcnoT 
(nepcfiTopoKcaanKMncyribq^OKMc/ioT) mjim 
nepqt)TopariKMnKap6oHOBbix kmchot 
(nepqt>TopoKcaanKMnKap6oHOBbix kmcdot) mjim mx 
CMeceM. 

06u4an qbopwiyna noAO^Hbix coeAMHeHMM 
MO>KeT 6biTb BbipaweHa cneAyfoiAMM 
o6pa30M: RpOZ, rAe R F - nonMCpTOpymepoAbi c 
AnMHo^ L^enM ot -CF 3 ao -C 12 F25. 
R F'CKCaFeOy^-, rAe n = 1...50, R F '=-CF 3( 
-0 2F5, -C3F7; Q - Kapoo- mjim cyjibqboaHMOHbi; Z 
- KaTMOHbi sneiweHTOB M3 rpynnbi m,enoHHbix mjim 
Li^enoHH03eMenbHbix MeTannoB, qbocqbopa, 

a30Ta, MOHbl aMMOHMR MflM MX npOM3BOAHbie c 

opraHMMecKMMM paAMKanawiM. 

0Top HB/ifleTCH HaM6o/iee 
sneKTpooTpML^aTenbHbiM cpeAM sneweHTOB 

nepMOAMHeCKOM CMCTeMbl. ByAyHM CB«3aHHblM c 

ApyrMMM aTOMaMM, (prop non«pM3yeT 
XMMMHecKyio CBH3b, npMT^rviBaw k ce6e 
3neKTpoHbi. HiweHHo HauiMMMe b coe am H e H M flX 
paccMaTpMBaeMoro TMna cnei4MqbMMecKMX 
qbTopymepOAHbix cB?i3eM b coneTaHMM c 
sneicrpoaKi^enTopHbiM scjDqbeKTOM <$TOpa 
npMAaeT coeflMHeHM^M Ha ocHOBe 
nonMcf)TopyrriepoAOB p«A yHMKaribHbix cbo^ctb. 

K hmm, b nepByio o^epeAb, othocmtca 
CKnoHHOCTb qbTop-FlAB K CneU,MCjDMHeCKOM 
cynepaACOp6L^MM Ha noBepXHocTM MeTannoB c 
o6pa30BaHMeM cnoeB MOHOMoneKyriflpHOM 
ToniAMHbi. KaK noKa3a/iM HawM MCcneAOBaHMfl, 

MCnOJlb30BaHMe 4)TOp-nAB B CBMHLlpBblX 

aKKyMyriflTopax b pe3y/ibTaTe MacTMHHoro 
6nOKMpOBaHM« nOBepXHOCTM sneicrpoAOB 
yBe/iMHMBaeT nepeHanp^eHMe BbiAeneHM* 
BOAopoAa KaK Ha CBMHi^e, TaK m Ha ero 
cnnaBax, HanpMMep CBMHi40Bo-cypbM«HMcfoM. 

flpyroii oco6eHHOCTbto c{)Top-nAB, 
omMMawLnefi mx ot paHee npMMeHfleMbix nAB 

MHOM XMMMMeCKOfl npMpOAbl, flBJIWeTCJl MX 
yCTOMHMBOCTb K yC/IOBMflM MCnOJlb30BaHMfl B 

cBMHupsbix aKKyiwyriflTopax, b tom HMcne npM 

KOHTaKTe C AMOKCMAOM CBMHL^a. 3TO 
oSyCJlOBJieHO He TOribKO BblCOKOM npOHHOCTblO 
CBW3M aTOMOB CjDTOpa C 3TOM3MM APYrMX 

sneMeHTOB m GonbwoM nnoTHOCTM ynaKOBKM. 

3HaHMTe/1bHyKD pOJIb B XMMMHeCKOM 

yCTOMMMBOCTM MrpaeT M TO 06cTOflTenbCTBO, HTO 

aTOMHbiPi paAMyc cfrropa paBeH nonoBMHe 
MewaTOMHoro paccTo^HM^ ymepOA-yrnepoAHoft 

CBA3M. 3TO CnOC06CTByeT 3KpaHMpOBaHMK) 

KOCTHKa noriMMepHOM MoneKyjibi ot 
nocTopOHHero xuMMMecKoro bo3asmctbms. 

Flo yKa3aHHbiM npMHMHaM cjDTop-riAB He 
BoccTaHaB/iMBaeTCfl Ha oTpMi^aTeribHOM 
3/ieKTpoAe npM L\MK/iMpoBaHMM aKKyMyn^Topa m 

He OKMCn^eTCfl AMOKCMAOM CBMHUa npM KOHTaKTe 

c nono>KMTeribHbiMM snetapoAOM. riocKoribKy stm 
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Ben\ecTBa He paspyujaKrrcfl b ycnoBMflx 
3KcnnyaTai4Mi4 CBMHL^oBoro aKKyMyrmTOpa, nx 

OflHOKpaTHOrO BBeA©HHfl flOCTaTOHHO A^a 

CTa6nnn3ai^nM xapaKTepucruK Ha npoTflxeHMM 
Bcero cpoKa cny>«6bi MCTOHHUKa TOKa. 

npkJHL^MnnanbHO B3>KHO OTMeTMTb 

cneAyjoLqee o6cTOflTenbCTBO. 

H3 JlHTepaTypb! M3BeCTHO, HTO HOBepXHOCTb 

CBUHL^a OTHOci/uenbHO pacTBOpa cepHoft 
KucnoTbi 3ap«>KeHa nono>KMTenbHo, nocKonbKy 
TOMKa HyneBoro 3apnaa cbmhl^ cocTaBnaeT, no 
pasriMHHbiM nuTepaiypHbiM mctohhmkom, 
(-0,65).. .(-0,70) B no HB3, b to speM* KaK 
Anana30H paooHMX noieHUnanoB sneKTpoAa 
HaxoAHTca B Anana30He (-0,2)... (-0,55) B 
oTHocnTenbHO Toro )Ke sneicrpoAa cpaBHeHna... 

B to >Ke BpeMfl TaKne BpeAHbie npuMecu, KaK 
cypbMa m Meflb, sapaweHbi OTHocnTenbHO Toro 
>Ke pacTBopa OTpuLjaTenbHo. 

no 3tom npuMUHe coBMecTHoe npuMeHeHne 
qbTop-llAB pa3nnHHO^ CTpyicrypbi, nacTb M3 
KOTopwx nMeeT aHMOHoreHHbi^, Apyraa MacTb - 
KaTMOHoreHHbiM xapaiaep, npuBOAMT k 
o6pa30BaHnio copSi^OHHbix cnoeB, 
npe3BbmaMHO npoMHO csKsaHHbix c 
noBepXHOCTbra MeTanna. Flo stom npunuHe 
aKTMBHbie i^eHTpbi BbiAeneHHfl BOAopoAa ksk Ha 
CBUHL^e, TaK n Ha npMMecflx, OKasbiBaioTca 

3a6nOKMpOBaHHblMM, HTO npMBOAMT K 

AanbHefiLueMy noBbinieHMio aqbqbeKTMBHOCTn 
Mcnorib30BaHHfl cf)Top-nAB. SKcnepuMeHT 
noATBepAnn sto npeAnonoxeHne. 

TaKMM o6pa30M, npeAnaraeMoe Ha mm 
ncnonb30BaHi^e b CBUHL^oBbix aKKyMyjiHTopax 
4DTopcoAep)KaLAMX I1AB KaK b bha© 

m ham BMAyaflbHblX COeAMHeHMM, TaK M B BMAe 

CMeceM qbTop-llAB pasnMHHOM CTpyioypbi, 
o6ecneHMBaeT noBbinieHMe Ba>KHeMLUMX 
SJieKTpMHeCKMX m sKcnnyaTai^MOHHbix 

xapaKTepMcruK aKKyMynm-opoB. (IpuneM scJxfceKT 
3tot Ha6riKDAaeTCfl h633bmcmmo ot cnoco6a 
BBeAeHMfl qbTop-llAB b aKKyMynflTop, HanpMMep, 
tim6o AO^aBJieHMeM BeunecTB b aneKTporiMT, 
jim6o nyTeM npeABapMTeribHOM, ao coopKM 
aKKyMyn^TopoB, o6paooTKM sneicrpoAOB 
pacTBopaMM nAB, HanpMMep, cnoco6oM 
opoujeHMfl. 

^BJlflRCb BbiCOK03C{xJ)eKTMBHblMM 
MHfM6MTOpaMM, qbTOp-flAB B GOJlbLLIMX 
KOHL\eHTpaL4MHX MOryT Bbl3blBaTb naccMBauMio 

aneicrpoAOB aKKyMyrmTopa. B pe3ynbTaTe 
MccneAOBaHM^ HaMM ycTaHOB/ieHO, hto 
AonycTMMaa KOHLjeHTpauMfl cfcTop-riAB b 
aneKTpojiMTe aKKyMynHTopoB 33bmcmt ot 
pa3pflAHOM nnoTHOCTM TOKa. TaK, a^a 
aKKyMyrmTopoB, npM SKcnnyaTaijMM KOTOpbix 

MMetOT MeCTO SOJlbLUMe nnOTHOCTM TOKa 

(KopoTKMe pexMMbi pa3p«Aa), onTMManbHaa 
KOHueHTpauMH c$)Top-nAB b sneicrpojiMTe 
Aon>KHa cocTaB/iFiTb 0,01-0,1 Mac.%. flna 
aKKyMynyiTopoB, pa3pa>KaeMbix He6onbiiiMMM 

OnOTHOCTflMM TOKa, MaKCMMaflbHO AonycTMMaa 

KOHueHTpauMn <J>Top-[~lAB b 3neKTponMTe MoweT 
6biTb yBenMHeHa no KpafiHeM Mepe ao 0,5 
Mac.%. 

B80KHOM OC06eHHOCTbKD COeAMHeHMM 

paccMaTpMBaeMoro TMna FmnaeTCH OTcyTCTBMe y 

HMX KaKMX-/lM6o BpeAHblX ahr 0Kpy)K3 tOLL^eM 

cpeAbi cboPictb m nojiHafl SKonorMHecKaa m 
6nonorMHecKan 6e3onacHocTb nx npMMeHeHnfl. 

npwMepbi ocymecTBTieHMn M3o6peTeHn?i. 

npMMep 1 . 

B KanecTBe o6*beKTa McnbiTaHMM 6bi/iM 
Mcno/ibsoBaHbi T^roBbie aKKyMyn^Topbi M3A. 440 
eMKOCTbKD 12000 A.h. YKa3aHHbie M3AenMW K 
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Hanany McnbiTaHMM npomriM 185 
pa3pRAHO-3ap«AHbix l\mk/iob b paMKax 
npoBeAeHUfl nepMOAMHecKnx ncnbiTaHMM. 

Ha 186-m i^MKne b onbiTHbie aKKyMyjiHTOpbi 
6b!/io BBeAeHO qbTopcoAep^aLL^ee nAB npM ero 
KOHL^eHTpai^MM b 3/ieKTponnTe 0,09 Mac.%. 

B KanecTBe qbTop-llAB b a3hhom cnynae 
6bmo McnonbsoBaHO npoM3BOAHoe 

nepct:TopOKcaanKMncynbct30KMcnoTbi, a MMeHHo 

HeTBepTMHHafl aMMOHMMHafl COJlb 

N-3TMnoKCM-NN-AMMeTMnnponaHcynbct)oaMMAne 
pqbTop-5- MeTM/i-3 , 6-OKCOOKTaHa , MMeKDL^ee 
0opMyriy 

[CF CF OCFCF OCF CF SO NHC H NCCH > ] *C1~ 
3 2 | 2 ZZ2 3 6| 32 

C 2 H 4 OH 

Ba>KHeMLUMM napaMeTpoM, 
pernaMeHTupyeMbiM TexHimecKoPi 
AOKyMeHTai^MePi aha AaHHoro TMna M3AenMM, 

flBflfleTCfl KOJIMHeCTBO BOAOpOAa, 

BbiAeriHHDmerocfl M3 aKKyMynnTopa b TeneHMe 
4-x nacoB nocne okohh3hmr ero 3ap«Aa. flo 

BBeASHMR Cf)TOp-l1AB B SneKTpOJlMT BeilMMMHa 

3Toro napaMeTpa cocTaBnwna 98,1 cm 3 /mmh. 
flocne BBeAeHMH b sneicrporiMT yKa3aHHoro 
qbTop-llAB yAenbHaji CKopocTb BbiAeneHMS 
BOAopoAa cHM3M/iacb m na 193-m i4MKne, nocne 
Toro, KaK BBeAeHHan AoSaBKa paBHOMepHo 
pacnpeAeriMnacb no BceMy o6"beMy 
sneKTpojiMTa m npoAMQbqtiyHAMpoBa/ia b 
nopMCTyra CTpyKTypy sneiapoAOB, cocTaBMna 
25,2 cm 3 /mmh. 

OTMeTMM, hto McnbiTbiBaeMoe MSAeriMe k 
MOMeHTy BBeAeHMfl Ao6aBKM npoiuno abo^hom 
pecypc pa6oTbi, TeM He MeHee m b stom 
npeAe/ibHOM cnynae BBeAeHMe 0Top-riAB b 
3neKTporiMT o6ecneHMno 3a cneT noBbiujeHMfl 
nepeHanpn>KeHMfl BbiAexieHMFi BOAOpOAa 
B03MO>KHOCTb npoBeAeHMH 6onee no/iHoro ero 
3apHAa. 

CpeAHee KOHeHHoe 3ap^AHoe Hanpw>KeHMe 
onbiTHOM rpynnbi aKKyMyn^TopoB c BBeAeHHOM 
Ao6aBKOM cocTaBMno 2,35-2,37 B b cpaBHeHMM c 
2,31 - 2,32 B y KOHTponbHbix aKKyMyn^TopoB. 
KoHeHHoe pa3p«AHoe HanpaweHMe TaioKe 
oKa3anocb Bbiiue. B 5-nacoBOM pe>KMMe pa3p«Aa 
KOHenHoe Hanp^eHMe cocTaBM/io Ha 195-m 
UMKne 1,81 - 1,83 B, b to BpeMH KaK y 
KOHTponbHbix aKKyMyn^TopoB, b kotopom nAB 
He BBOAMnocb, BenMMMHa 3Toro napaMeTpa 
cocTaBMna na tom >Ke pasp^AHOM i^MKne 1,76 - 
1,79 B. 

Bonee Toro, npM xpaHeHMM M3AenMM b 
3ap«>KeHHOM cocTowHMM b TeneHMe 5 CyTOK 
Ha6nJOAanca pocT nnoTHOCTM sneKTponMTa ot 
mcxoahom BenMHMHbi 1 ,279 t/cm 3 snnoTb ao 
3HaneHMq 1,286 t/cm 3 , b to BpeMR KaK y 
KOHTponbHbix aKKyMynaTopoB tom >Ke rpynnbi, 
McnbiTbiBaBLUMxcw napannenbHo, ho He 
coAep>KamMX 0Top-nAB, nnoTHOCTb 

sneicrponMTa saKOHOMepHo cHM>Kanacb. 
YBenMMeHMe nnoTHOCTM sneKTponMTa 
cBMAeTenbCTByeT o Aecynbc£aTMpyiOLHMX 
CBo^cTBax nAB paccMaTpMBaeMoro TMna, hto 
pacoinpneT A^ana30H mx npuMeHeHnn. 

npMMep 2. 

06"beKTOM McnbiTaHMM HBMnMCb 6aTapeM 
6CT-140P, npeAHa3HaneHHbie Ans AU3enbHOM 

TeXHMKM. 

flo npoBepKM BnMHHMfl qbTop-riAB Ha 
xapaiaepMCTMKM M3AenMM SaTapeM npomnM 
nepMOAMHecKMe McnbiTaHMM b nonHOM o6*beMe 
Ha npoTflKeHMM 1 20 3apaAHO-pa3p*AHbix 
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l^hktiob. Ha 121-m i^nicne b onbiTHbie 6aTapen 
6bino BBefleHo <£TOp-riAB Ha ocHOBe 
nepc{3TopoKcaanKMnKap6oHOBOM KMcnoTbi, 
MMeiomee <£opMyny 

CF 0<C F OCFCOOH, 
3 3 6 | 

CF 

3 

npn ero KOHL^eHrpaunn b aneiaponnTe 0,05 
Mac.%. 

Ha 145-m unK/ie onbiTHbie m KOHTponbHbie 
6aTapen GbinM 3apa>KeHbi b coot BeTCT bum c 

Tpe60BaHMflMH TeXHMHeCKHX yCJIOBMM u 

nocTaBneHbi Ha 14-cyTOHHoe xpaHeHne npn 
KOMHaTHO^ TeMneparype. riocne 3Toro 6aTapen 
6binn paspaweHbi b 20-nacoBOM pewuwie 
pa3pflfla ao KOHeMHoro HanpfweHMfl 1,7 B Ha 
nepBOM BbiiueflUjeM aKKyMy/iHTope. 

OCTaTOHHafl eMKOCTb OnblTHblX 

aKKywiyriRTOpoB b OTHOcnTenbHbix eflUHnuax 
npeBbicuna, aa cneT CHMweHMfl caMopaap^Aa 
npn BBe^eHnn b 6aTapen cfyrop-nAB, stot we 
napawieTp koht pon b h bix aKKyMynfvropOB Ha 
30,5% npn 6onee BbicoKOM Ha 0,75 B KOHeHHOM 
pa3p«flHOM HanpjweHMU onbiTHbix 6aTapetf b 

MOMeHT OTKTlKDHeHWfl B CpaBHeHMM C KOHeHHbIM 

pa3pflflHbiM Hanpn>KeHneM KOHTponbHbix 
6aTapePi. 

OopMyna H3o6peTeHkm: 

1 . Cnoco6. noBbiLueHMA aneiorpMHecKMX m 
3KcnnyaTai^M0HHbix xapaKTepucTMK CBMHi^oBbix 
aKKyMyriRTOpoB, HanpuMep, 3a cneT CHMweHMH 
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CKopoc™ ra30BbJAeneHM^ m yMeHbweHMfl 
caMopa3p«Aa nyTewi o6pa6oTKM aneKTpoAOB 
noBepxHocTHo-aKTHBHbiMM Be mecT B3 M M (I1AB), 
OTni/HaK>u4ntfcfl TeM, hto b KanecTBe yK33aHHbix 
nAB Mcnorib3ytoTCfl c^TopcoAepwamMe 
noBepxHOCTHO-aKTMBHbie BemecTBa (cjyrop-riAB) 
Ha ocHoae nepqbTopaiiKMncynbcfcOKMcrioT 
(nepc{DTOpoKcaanKMncyrib0OKHcnoT) nnn 
nepc(DTopanKMnKap6oHOBbtx KucnoT 
(nepc{)TopoKcaa/iKnnKap6oHOBbix kmchot) oo"meM 
qbopMynbi 
RfQZ, 

TAe Rf - nonncjDTopymepOAbi c atimhom i^enn 

OT -CF 3 AO -C 12 F 2 5, R' F 0 ( C 3 F 60)nC 2 F4- I W 

n=1...50, R' F =-CF 3l -C 2 F5, -C3F7; 

Q - Kap6o- haw cynbcfcoaHHOHbi; 

Z - KaTnoHbi 3/iewjeHTOB M3 rpynnbi 
menoHHbix mjim LAenoHH03eMe/ibHbix MerannoB, 

$OCCf)Opa, a30Ta, MOHbl aMMOHMfl H/1M MX 

npoM3BOAHbie c opraHMHecKMMn paAMKanaMM, 

MJ1M MCnOnbSyKDTCfl CMGCM 3TMX KMCJIOT. 

2 Cnoco6 no n.1, OTfiMMawu^MMCfl TeM, hto 
o6pa6oTKy oneicrpoAOB BbinonHaioT, bboaa 
0Top-riAB uriM mx CMecb b aneKTporiMT ao mjim 
nocne ero 3a/iMBKM b aKKyMy/iHTop. 

3. Cnocoo" no n.1 mhm 2, OT/iMHaiOLUMMCfl TeM, 
HTO KOHl4eHTpai4M« b 3neKTponMTe 
MHAUBMAyaribHoro cf)Top-l~IAB mhm cyMMapHaa 
KOHi^eHTpaL^Mfl CMecu qbTop-riAB COCTaBHfleT 
0,01 - 0,5 Mac.%. 
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